Supplemental Experimental Procedures
Adenovirus Construction
Recombinant adenoviruses used in this study encoded the firefly luciferase coding region from pSP-luc+NF (Promega, Madison, WI). AdV.Luc has been described previously (Wicksteed et al., 2001 ). Briefly, it expresses an mRNA that encodes firefly luciferase with a synthetic 5'UTR and the SV40 3'UTR. AdV.5Luc3 was constructed by subcloning the firefly luciferase coding region so that it is expressed from an mRNA carrying the rat II preproinsulin 5' and 3'UTRs. The 5'UTR region of this construct carries a SacI site at the 5' end and a NcoI site spanning the AUG start codon that were used to subclone the variant 5'UTRs present in 5 ∆40-48 Luc3, h5Luc3 and hSV5Luc3. Constructs were inserted into the pShuttle vector and used to construct recombinant adenoviruses as previously described (He et al., 1998) . Sequences of the rat II 5'UTR and the 5 40-48as mutation of this are given in figure 3A . The sequence of the human preproinsulin 5'UTR is given in table S1. The splice variant of the human 5'UTR contained a 26 basepairs insert within the human preproinsulin 5'UTR sequence gtctgttccaagggcctttgcgtcag that lies within the splice site marked in table S1 and as described previously (Shalev et al., 2002) .
Proinsulin Biosynthesis
Isolated islets (in batches of 80) were cultured overnight to allow recovery from the isolation procedure and, where relevant, to allow infection and gene expression of adenoviruses added at 10 10 pfu/ml. Islets were then cultured in Krebs Ringer HEPES buffered saline (KRHB) with 2.8 mM glucose for 90 min to bring glucose regulated translation to a basal level then transferred to KRHB with the specified glucose concentration to stimulate biosynthesis. Islet proteins were labeled by culturing for the final 15 min of the incubation period in the presence of 0.4 µCi/ml [ 35 S]methionine + cystine (GE Healthcare, Piscataway, NJ). Islets were harvested by centrifugation at 500 g for 2 min and lyzed in 50 mM HEPES, 0.1 % Triton X-100, 1 µM phenylmethylsulfonyl flouride, 1 µM E64, 1 µM pepstatin A, 1 µM 1-chloro-3-tosylamido-7-amino-2-heptane, 10 µM leupeptin, 0.1% sodium azide, pH 8.0. Lysates were pre-cleared with 10 % Pansorbin (Calbiochem, San Diego, CA) and 1% normal guinea pig serum and 1% normal rabbit serum per sample for 1 h. Endogenous proinsulin was immunoprecipitated using a guinea pig anti-bovine insulin antibody (Simga-Aldrich, St. Louis, MO). Adenovirally expressed luciferase was immunoprecipitated with a rabbit anti-luciferase antibody (Cortex, San Leandro, CA). After incubation with these antibodies for 16 h at 4 0 C the proteins were immunoprecipitated by addition of 10% Pansorbin. Proinsulin immunoprecipitates were washed at room temperature 3 times for 10 minutes each in 50 mM HEPES, 0.1% Triton X-100. Luciferase immunoprecipitates were washed 3 times for 10 minutes in: high salt wash (10 mM Tris, 0.5 M NaCl, 0.5 % NP40, 0.05 % SDS, pH 8.0); low salt wash (10 mM Tris, 150 mM NaCl, 0.5 % NP40, 0.5 % sodium deoxycholate, 0.05 % SDS, pH 8.0); and no salt wash (10 mM Tris, 0.05 % SDS). Proinsulin immunoprecipitates were resuspended in 6 M urea, 4 x electrophoresis buffer, resolved by alkaline-urea gel electrophoresis and fixed in 75% acetic acid, 25% propanol. Luciferase immunoprecipitates were resuspended and resolved by standard methods for polyacrylamide gel electrophoresis and gels fixed in 50 % methanol, 10 % acetic acid. Gels were dried and exposed to phosphorimager screens (Hewlett Packard, Palo Alto, CA).
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